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AMENDMENTS TO THE CLAIMS 

The following listing of the claims replaces all prior versions of the claims submitted 
in the application. 

1 . (Currently amended) An allergen hybrid protein having r e duced all e rg e nicity but 
r e taining immunog e nicity , comprising a scaffold protein substituted with a peptide epitope sequence 
ef from an allergen protein and a scaffold prot e in that is structurally homologous to th e all e rg e n 
said scaffold protein, said hybrid protein has a native conformation when compared to said scaffold 
protein, 

wherein the scaffold protein has at least 30 percent sequence identity to the allergen 
protein from which the peptide epitope sequence is derived, wherein 

the peptide epitope sequence is 9 to 45 amino acids in length and 
th e hybrid prot e in has a native conformation and 

the p e ptid e e pitop e sequ e nc e is present in a surface accessible loop or corner region 
of the hybrid protein corresponding to its position in the allergen protein, 

and wh e r e in the peptid e e pitope s e qu e nc e is substitut e d for th e scaffold sequenc e and 
wherein t he allergen protein is selected from the group consisting of grass group 5 
pollen allergens, grass group 2 allergens, dust mite group 1 allergens, dust mite group 2 allergens, 
weed pollen allerg e ns, tr ee pollen Asterales group 5 allergens , Fagales group 1 allergens, Fagales 
group 2 allergens, a nd ins e ct Vespid antigen 5 allergens , and Bee venom group 2 allergens . 

2. (Canceled) 
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3. (Original) The hybrid protein of claim 1 wherein the scaffold protein has at least 
50 percent sequence identity to the allergen from which the peptide epitope sequence is derived. 
4-6. (Canceled) 

7. (Previously presented) The hybrid protein of claim 1 wherein the peptide epitope 
sequence is 9 to about 35 amino acids in length. 

8. (Previously presented) The hybrid protein of claim 7 wherein the peptide epitope 
sequence is 9 to about 25 amino acids in length. 

9. (Previously presented) The hybrid protein of claim 8 wherein the peptide epitope 
sequence is 9 to about 15 amino acids in length. 

10. (Original) The hybrid protein of claim 1 further comprising a signal peptide. 

1 1 . (Original) The hybrid protein of claim 1 further comprising a protease 

processing site. 

12. (Original) The hybrid protein of claim 1 which is a hybrid vespid venom 
allergen protein. 

13. (Original) The hybrid protein of claim 12, which is a hybrid vespid venom 
antigen 5 protein. 

14. (Original) The hybrid protein of claim 13 wherein the peptide epitope sequence 
is from the genus Vespula and the scaffold protein is from the genus Polistes. 

15. (Original) The hybrid protein of claim 14 wherein the peptide epitope sequence 
is from the species vulgaris. 
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16. (Original) The hybrid protein of claim 14 wherein the scaffold protein is from 
the species annularis. 

17. (Currently amended) A n all e rg e n h ybrid vespid venom antigen 5 allergen 
prot e in having r e duc e d all e rgenicity but retaining immunogenicity , comprising a peptide epitop e 
sequenc e of an all e rg e n protein and a scaffold prot e in that is structurally homologous to th e allergen 
prot e in, wherein said hybrid prot e in has a nativ e conformation and said peptid e epitope sequ e nc e is 
pr e s e nt in a surfac e acc e ssibl e region of th e hybrid prot e in corr e sponding to its position in th e 
all e rg e n prot e in wh e r e in th e p e ptid e e pitop e s e qu e nce is substitut e d for th e scaffold s e quenc e , said 
hybrid protein is a hybrid v e spid venom antig e n 5 protein, s aid th e p e ptid e e pitop e compris e s a 
sequenc e sel e cted from th e group consisting of 

scaffold sequence derived from a first vespid venom antigen 5 allergen comprising a 
substitution of a first epitope of said scaffold sequence with a second epitope derived from a second 
vespid venom antigen 5 allergen, said second epitope selected from the group consisting of 

NNYCKIKCLKGGVHTACK (SEQ ID: 2); 

NNYCKIKCLKGGVHTACKYGSLKP (SEQ ID: 3); 

NNYCKIKCLKGGVHTACKYGSLKPNCGNKVVV (SEQ ID: 4); 

NNYCKIKCLKGGVHTACKYGSLKPNCGNKVVVSYGLTKQ (SEQ ID: 5); 

NNYCKIKCLKGGVHTACKYGSLKPNCGNKVVVSYGLTKQEKQDILK (SEQ 

ID: 6); 

QVGQNVALTGSTAAKYDDPVKLVKMWEDEVKDYNPKKKFSGNDFLKTG 
(SEQ ID NO: 7); 
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H YTQM V W ANTKE VGC GS IK YIQEK WHKH YL VCN YGP S GNFKNEEL YQTK 
(SEQ ID NO: 8) 

LKPNCGNKVVV (SEQ ID NO: 9); 
LTGSTAAKYDD (SEQ ID NO: 10); 
PKKKFSGND (SEQ ID NO: 1 1) 
FKNEELYQTK (SEQ ID NO: 13); 

NNYCKIKCLKGGVHTACKYGSLKPNCGNKVWSYGLTKQEKQDILKEHND 
(SEQ ID NO: 93); 

NNYCKIKCLKGGVHTACKYGSLKPNCGNKVVVSYGLTKQEKQDILKEHND 
FRQKIAR (SEQ ID NO: 94); and 

NNYCKIKCLKGGVHTACKYGSLKPNCGNKVVVSYGLTKQEKQDILKEHND 
FRQKIARGLETRGNPGPQPPAKNMKN (SEQ ID NO: 95) 

and wherein said hybrid vespid venom antigen 5 allergen has a native conformation . 

18. (Original) The hybrid protein of claim 1 wherein the peptide epitope sequence 
comprises a conservative amino acid change. 

19-35. (Cancelled) 

36. (Withdrawn) The hybrid protein of claim 1 wherein the peptide epitope 
sequence is from a grass pollen allergen selected from the group consisting of Cyn d 1, Dac g 1, Hoi 
1 l.Lolp l.Phaal.Phlp l.Poap l,and Sorhl. 
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37. (Withdrawn) The hybrid protein of claim 1 wherein the peptide epitope 
sequence is from a grass pollen allergen selected from the group consisting of Dac g 5, Lol p 5, Phi 
p 5, andPoap5. 

38. (Withdrawn) The hybrid protein of claim 1 wherein the peptide epitope 
sequence is from a mite allergen selected from the group consisting of Der p 1, Der m 1, and Der f 
1. 

39. (Withdrawn) The hybrid protein of claim 1 wherein the peptide epitope 
sequence is from a mite allergen selected from the group consisting of Der p 2, Der f 2, and Lep d 2. 

40. (Withdrawn) The hybrid protein of claim 1 wherein the peptide epitope 
sequence is from a mite allergen Bio 1 5 

41 . (Withdrawn) The hybrid protein of claim 1 wherein the peptide epitope 
sequence is Amb a 1 . 

42. (Withdrawn) The hybrid protein of claim 1 wherein the peptide epitope 
sequence is from an allergen selected from the group consisting of Dol m 1, Pol a 1, Pol e 1, Vesp c 
1, Vesm l,andVesv 1. 

43. (Withdrawn) The hybrid protein of claim 1 wherein the peptide epitope 
sequence is from an allergen selected from the group consisting of Dol m 2, Pol a 2, Ves m 2, and 
Ves v 2. 

44. (Previously presented) The hybrid protein of claim 1 wherein the peptide 
epitope sequence is from an allergen selected from the group consisting of Dol m 5, Dol a 5, Pol a 5, 
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5, Pol e 5, Pol f 5, Pol m 5, Vesp c 5, Vesp m 5, Ves f 5, Ves g 5, Ves m 5, Ves p 5, Ves s 5, Ves vi 
5, and Ves v 5. 

45. (Withdrawn - Currently amended) The hybrid protein of claim 1 wherein the 
peptide epitope sequence is from an a tre e pollen allergen selected from the group consisting of Aln 
g l.Betv 1, Carb 1, Cas s 1, Cora 1, Que a 1, Fra e 1, Lig v l.Olee 1, Syrv l.Plal 1, Cryj 1, 
Cup a 1, Jun a 1, and Jun v 1. 



7 



3044133.1 100H587-US1 



